We consider a mean-variance general equilibrium economy where the expected returns for controlling and non-controlling shareholders are different because the former are able to divert a fraction of the profits. We find that when investor protection is poor, asset return correlation affects ownership structure in a positive way. Higher return correlation lowers the benefits of diversification which causes a higher investment by the controlling shareholder in his asset and a lower investment by the non-controlling shareholders. The empirical analysis supports the predictions of the model. In particular, controlling for measures of the quality of the investor protection, the legal origin of the countries, and other structural variables as in a previous study by La Porta et al. (1998) we find that equity ownership is significantly more concentrated in countries where stock return correlation is higher, and that the magnitude of this effect is larger in countries where investor protection is poorer.
Recent research reveals a number of important differences among countries in terms of ownership structure, portfolio allocation, and stock market participation. One strand of literature argues that these differences are shaped by the extent of legal protection for outside shareholders (La Porta et al. 1997 , Kumar et al. 1999 , La Porta et al. 1999 , Nenova 1999 , among others). Ownership concentration in particular is related to poor governance: for example, in Jensen and Meckling (1976) ownership aligns the interests of controlling and non-controlling shareholders; in Zingales (1994) and La Porta et al. (1998) ownership concentration is seen as a response to poor investor protection. A number of empirical studies show that ownership is more concentrated in countries with poorer investor protection (see for example La Porta et al. 1998 ). The presence of control benefits is the most common explanation for ownership concentration and the resulting loss of diversification benefits (Zingales 1994, Demsetz and Lehn 1985) . Theoretical work in this area is only starting to develop. Most existing models, though, are constructed in a partial equilibrium framework with risk-neutral agents (La Porta et al. 1998 , Zingales 1995 , Bennedsen and Wolfenzon 2000 . 1 The objective of this paper is to further the understanding of the above mentioned differences by showing that, when investor protection is poor, ownership concentration is affected by diversification opportunities. More specifically, we show that diversification opportunities, which we measure as the stock returns correlation in a given economythe "local market correlation" -matter in explaining portfolio allocation and therefore ownership structure.
To address these issues theoretically we consider a mean-variance general equilibrium economy with one risk-free asset and a large number of risky assets, that can be interpreted as "firms". Some investors, the "savers", have no control of any firm whereas others, the "entrepreneurs", each have control of their firm. Controlling shareholders obtain higher expected returns than non-controlling shareholders because they are able to divert a fraction of the profits of the firm they control. Since the returns on the risky assets are imperfectly correlated there are benefits from portfolio diversification. The portfolio decisions of all individuals generate a demand for the shares. The model determines the fraction of the endowment wealth invested in the risk-free asset and in the risky assets and, as a result, both the total amount invested in each firm and the ownership structure of the firms.
The theoretical model yields several insights. First, we find that profit diversion induces controlling shareholders to hold less diversified portfolios. A higher level of profit diversion makes controlling shareholders retain both (i) a larger share of the assets they control, and (ii) a smaller share of the other assets than would be required only without private benefits. The first part of this result is well known in the literature. For example, Zingales (1994) observes that there is little reason to hold a large controlling block of shares unless there are benefits of control. However, low portfolio diversification may also arise as a result of a second effect: the presence of control rights enjoyed by other 1 controlling shareholders induces an even lower investment in the risky assets controlled by other entrepreneurs. This theoretical result is consistent with the stylized fact noted by La Porta et al. (1999) that in general there is no other large shareholder to monitor the controlling shareholder.
Second, lower portfolio diversification in turn leads to ownership concentration, defined as the fraction of the shares of a firm held by the controlling shareholder with respect to the shares of the same firm held by the other entrepreneurs. Ownership concentration increases when diversification opportunities decline. When diversification opportunities decline, other things being equal, each controlling shareholder invests a larger share of his wealth in the assets he controls. This result arises because the cost of poor diversification is low when correlation is high and thus each controlling shareholder can divert a larger amount of profits sacrificing less portfolio diversification. Similarly, when diversification opportunities decline, non-controlling investors allocate a lower fraction of their wealth to the assets that they do not control.
Third, the impact of local market correlation on ownership concentration is amplified by poor investor protection. The reason is that the poorer the investor protection, the lower the cost of sacrificing diversification and thus poor investor protection reinforces local market correlation in making it more attractive for controlling shareholders to invest in the assets they control.
Fourth, because the controlling shareholders can appropriate more profits than noncontrolling shareholders, the classical two-funds separation theorem does not hold here, and investors' portfolios composition of risky assets are different. This result is related to Merton's (1987) study of capital market equilibria with incomplete information, to Admati et al. (1994) who show that the large shareholder does not hold the market portfolio, and to Easley and O'Hara (2004) who show that uninformed investors demand a higher return for holding stocks with less available public information.
The basic trade-off between risk-sharing and the (private) benefits of concentrated ownership that drives our results is closely related to Admati et al. (1994) . They study the trade-off between achieving a high degree of monitoring, which is promoted by concentrated ownership, and realizing risk-sharing gains, which requires more diffuse ownership. Share holding acts as a commitment device to monitor: to extract the surplus generated by increased monitoring, the large shareholder increases his holdings which leads him to overinvest in the risky security. Similarly Bolton and vonThadden (1998) study the liquidity benefits associated with dispersed ownership and the benefits from efficient management arising from ownership concentration. In our model, however, ownership concentration does not increase efficiency but arises only as a result of the controlling shareholder's ability to divert profits which makes it more attractive for him to invest in his own firm.
Notice that although in the financial agency literature the ultimate source of profit diversion is moral hazard (Jensen and Meckling 1976) , in our paper we do not focus on moral hazard per se. We consider instead a reduced form problem where the primitive is the level of legal investor protection that determines the level of profits that insiders 2 divert. This allows us to have a manageable framework to trace the feedbacks of the wedge between the expected returns of controlling and non-controlling shareholders.
Then we analyze if our theoretical prediction is empirically relevant. More specifically, we take the model to the data and investigate whether local market correlation matters in explaining ownership structure after controlling for variables considered in previous studies. As measure of ownership concentration we take the percentage of the shares owned by the top three shareholders in the ten largest companies in a group of countries from La Porta et al. (1998) . The main measure of local market correlation that we use is the weighted average of pair-wise correlations between industry stock indexes in 38 countries for the period 1998-2000. Recent studies (see Morck et al. 2000, and Jin and Myers 2004) show that measures of stock price synchronicity differ sharply across countries. Similarly, in our sample local market correlation ranges from 0.23 in Australia to 0.80 in Malaysia and Turkey, with a mean of 0.52 (see Table IV and Table  V) . It is beyond the scope of this paper to investigate the many causes of the variability of local market correlation that might be related for example to comparative advantage in certain industries, availability of natural resources, and historical reasons leading to different patterns of financial development. What matters for us is that different stock price synchronicity may lead to different diversification opportunities for domestic investors.
Our main empirical finding is the novel result that ownership is more concentrated in countries where local market correlation is higher consistently with the model prediction. Furthermore, when a measure of the negative of investor protection (i.e. poor governance) is interacted with local market correlation, the estimated coefficient is significant and has a positive sign consistently with the model prediction that poor governance amplifies the impact of local market correlation on ownership concentration. These results are robust with respect to different measures of correlations and different model specifications aiming at capturing the effect of omitted variables that could affect both ownership concentration and local market correlation.
The rest of the paper is organized as follows. Section I presents the basic model setup. Section II presents the optimal portfolio, the optimal ownership structure and the comparative static results w.r.t. local market correlation. Section III tests the empirical relevance of our results and presents our findings on the relation between ownership structure and diversification opportunities. Section IV discusses some possible extensions and concludes.
I Model set-up A Investments and individuals
Consider a two-period closed economy with n + 1 assets. The investment in asset i = 1, .., n + 1 at time 0 is I i . The gross return from asset i at time 1 isR i (I i ) . Investments in assets 1, ..., n are risky; for i = 1, ..., n we haveR i (I i ) = (m i + ǫ i ) I i , where m i is the gross expected return per unit of investment in asset i, ǫ i is a random variable with
is larger than zero so that risk cannot be completely eliminated from any portfolio. We also assume that ρ ij < 1, i.e. there are diversification opportunities. Asset n + 1 is the risk-free asset with rate of return normalized to zero; that isR n+1 (I n+1 ) = I n+1 . The functionsR i (I i ) , i = 1, ..., n + 1, can be interpreted as production functions whose inputs are the investments I i . Asset returns arise from linear technologies and thus are not affected by the size of the investment.
There are n + 1 individuals. Individuals 1, ..., n are "entrepreneurs". Individual n + 1 represents the household sector of the economy that we will consider as a unique representative agent the "saver". Each individual j = 1, ..., n+1 is endowed with W j > 0 units of the risk-free asset that he can store investing in the risk-free asset itself; for the whole economy the total endowment of wealth is W = n+1 j=1 W j units of the risk-free asset.
Entrepreneur i, "controls" risky asset i, i = 1, ..., n. Who is an entrepreneur and who is a saver and which asset an entrepreneur controls is exogenously determined. We have assumed that the number of entrepreneurs match the number of risky assets thus ruling out the possibility that one entrepreneur controls several assets, and that the same asset can be controlled by more than one entrepreneur. Control allows each entrepreneur to divert part of the realized profits of the assets he controls. Following La Porta et al. (1998) we assume that the amount of profit diversion is determined both by the rules that protect outside investors and by the quality of the enforcement of these rules. These rules and their enforcement depend also on the jurisdiction in which the assets are invested and cover, for example, voting power and legal protection against expropriation by management. We are considering a closed economy because investor protection is specific to a given jurisdiction and individuals have difficulty investing abroad to exploit diversification opportunities, better investor protection, and higher returns.
Profit diversion takes the form of monetary benefits B (I i ) that entrepreneur i receives from the asset i = 1, ..., n that he controls. The saver is not able to extract benefits. For the risk-free asset all return is paid to outsiders since there is no profit diversion:
Our assumption that the limited investor protection introduces a wedge between the returns of the controlling and non-controlling shareholders can be seen as a reduced form of a more general incentive problem where one party can obtain rents e.g. because of an information advantage. Following Holmström and Tirole (1997), suppose for example that an entrepreneur can work hard or shirk; shirking allows him to obtain private benefits but lowers the probability of success; this introduces an incentive constraint to induce the entrepreneur to work hard; to satisfy this constraint the entrepreneur must be given a rent proportional to the foregone benefits. This rent can be seen as the source of the wedge between the income generated by the assets and the income payable to outsiders.
B Cash flow rights
Cash flow rights from asset i, i = 1, ..., n, defined as gross return net of the diverted profits, are
with the rate of return y i =
and expectation E( y i ) = y i .
For the sake of simplicity we consider the case in which profit diversion is proportional to the size of the investment and thus can be interpreted as a deterministic salary or a management fee to the controlling shareholder, paid out of stochastic income. In particular, we define B (I i ) = b i I i , where b i ≥ 0 for i = 1, ..., n. The parameter b i measures the amount of profit diversion as a fraction of the initial investment. For simplicity we assume that b i is the same for each risky asset (b i = b, i = 1, ..., n).
2 This way of modelling profit diversion is consistent with the ample empirical evidence showing that the scope for profit diversion grows with firm size.
To focus on the impact of local market correlation on portfolio decisions, we assume that all the risky assets have the same expected returns and standard deviations (m i = m, σ i = σ, i = 1, ..., n), and that the correlation coefficients between the returns on the risky assets are identical to ρ. An entrepreneur investing in the asset he controls is entitled to receive both the expected cash flow rights like any other shareholder, and the control benefits. The expected rate of return on the risky assets, m − 1, which is fixed given the linearity of the return function, can be split in two parts: y = m − 1 − b are the expected cash-flow rights accruing pro rata to all shareholders; b are the profits diverted by the controlling shareholder.
We make a number of assumptions about the parameters. First, we assume that y ∈ y, y , with y ≥ −1, that is, for all i, m + ǫ i > b for all realization of ǫ i , so that profit diversion can happen also when income is low. This captures the idea that insiders can divert profits even if the company performs poorly: the recent corporate scandals in the U.S. and in Europe provide ample evidence that insiders could obtain large payoffs even when companies fail. Second, the expected rate of return on the risky asset y must be positive (i.e. m − 1 > b) otherwise storage dominates and the optimal investment of the saver in the risky assets is zero, that is, limited market participation is directly linked to a high level of profit diversion.
3 Finally, to avoid the modelling shortfall that all wealth is invested in the risky assets, we assume that m − 1 − b is not "too" large.
II Ownership structure A The portfolio problem
We concentrate on a portfolio problem where individuals allocate their initial wealth to maximize their expected utility. We have simplified the problem of maximizing firms' profit by assuming a linear technology that yields a perfectly elastic demand for funds. Thus we have taken the return process of securities and therefore their prices as given, an approach often followed in portfolio problems (Cochrane 2001) . In this way we lose the effect of size on the marginal return on the investment and therefore on the cost of capital. However, we gain a much simplified framework that allows us to determine the optimal investment size, an aspect usually neglected. Indeed, in most cases the opposite is true: the demand for funds is given (i.e. investment size) by the observed market portfolio (in line with the classical CAPM model) or normalized to one (see for example Admati et al. 1994 ) and the equilibrium cost of capital is endogenously determined.
We assume that the entrepreneur maintains control after the initial share offering (Zingales 1995) and that control does not depend on the shares owned. This captures the idea that shares with multiple votes, voting trusts, cross-ownership arrangements, etc. can shield the controlling shareholder from the market from corporate control and allow him to maintain control also with a small fraction of the shares.
To determine the amount of investment in the various assets we consider the problem of individual j = 1, ..., n + 1 that must choose how to allocate his wealth by purchasing claims on the cash flow rights of n + 1 assets. We assume that each individual's preferences are represented by a utility function V j defined over the mean and the variance of the portfolio's return, the initial wealth and the level of profit diversion. We assume that all individuals have the same relative risk aversion coefficient, λ. We envision a situation where each entrepreneur behaves as a price taker and approaches potential investors proposing to raise whatever capital they are willing to provide, by offering shares in his start-up firm.
In the text we present the case with three assets, two risky and one safe, and three individuals, two entrepreneurs and one saver, leaving the general case to the appendix. All the qualitative results and the comparative statics are the same. Let x ji be the proportion of the wealth of individual j, j = 1, 2, 3, invested in assets i = 1, 2, 3, with the budget constraint
The accounting identity linking the individual portfolio shares and the total investment in the risky assets is
Denote with
6 and
the portfolio's expected rate of return and variance per unit of wealth, respectively.
Each individual j, j = 1, 2, 3, chooses his portfolio weights to maximize the objective function
with B (I i ) = bI i for i = 1, 2, B (I 3 ) = 0 s.t. his budget constraint (2) and (3). We assume that
The solution to the above problem yields the following optimal portfolio weights
The proof for the general case is presented in the appendix. The portfolio weights in all three equations (7), 8) and (9) have two components. The first is the solution of the classical Tobin-Markowitz mean-variance analysis which depends on the expected cash-flow rights and is common to all the investors. The second term characterizes the differences among the portfolio weights of investors. In equation (7) , which describes the proportion of the wealth of entrepreneur i in the assets he controls, the second term is the incentive stemming from profit diversion: the incentive for an entrepreneur to invest in his company is related to the level of profit diversion and it is amplified by the level of ρ that increases the numerator and decreases the denominator of the second term. In equation (8) , that represents the proportion of wealth that the entrepreneur invests in the other firm, the second term is decreasing in the amount of profit diversion and the effect is amplified by the level of correlation: the incentive of the entrepreneur to invest in the other firm is related to the amount of profit diversion extracted by the controlling shareholder and the opportunities of diversification offered by such asset. Therefore, profit diversion "double counts" on the amount of wealth the entrepreneur invests in his firm. Indeed, this amount is high not only because of profit diversion but also because each entrepreneur will see his returns reduced by the extraction of profits by another entrepreneur if he invests in somebody else's firm. This effect is amplified by the level of diversification opportunities. In equation (9) , that shows the portfolio weights of the saver, the second term is decreasing in the amount of profit diversion.
Notice that investors do not hold the same portfolios. Profit diversion introduces a wedge between the expected return for controlling and non-controlling shareholders that perceive a different risk-return trade-off. Hence it is optimal to hold different portfolios and the standard two-fund separation theorem does not hold here. A similar result is found in Easley and O'Hara (2004) where uninformed investors demand a higher return to hold stocks with less public information available. In that paper, private information introduces a wedge that cannot be arbitraged away either by holding more stocks or by holding more money but which requires a higher return by the uninformed thus increasing the cost of capital.
Despite the presence of profit diversion, as in a classical portfolio problem, the proportion of the saver's wealth invested in the cash flow rights of the risky assets is positive under the maintained assumption that profit diversion is not so large as to expropriate the saver completely; i.e. b < m − 1. Notice that non-controlling shareholders will invest in assets with known bad governance, although a smaller amount than absent profit diversion; in fact
Moreover, each controlling shareholder invests a fraction of his wealth in the asset that he controls higher than that of the other entrepreneur,
, which makes entrepreneurs' portfolios concentrated. The loss of diversification is compensated by the higher expected return in the investment in the assets he controls and by the lower total amount of profit diversion recognized to the other entrepreneur. This effect is stronger when local market correlation is higher as summarized in the following Proposition.
Proposition 1 When local market correlation increases, each entrepreneur invests a higher fraction of his wealth in the asset he controls and a lower fraction in the other risky asset. This applies only after some threshold level of correlation is achieved.
Proof. See the appendix.
Several comments are in order. First, if local market correlation is sufficiently high, when local market correlation increases (diversification opportunities decline) each controlling shareholder's loss of diversification opportunities becomes less important w.r.t. the additional profits that can be diverted. Thus each controlling shareholder increases his investment in the assets he controls and invests less in the other risky assets.
Second, it must be stressed that the relationship between portfolio concentration and local market correlation becomes relevant only when investor protection is imperfect. In fact a necessary condition for the result in Proposition (1) is positive profit diversion; it is easy to see that when b = 0 the portfolio weights of the risky assets are the same for all the individuals and when local market correlation increases they all invest a lower, not higher, fraction of their wealth in both risky assets. Thus the loss in portfolio diversification stems from the joint effect of profit diversion and local market correlation, not just local market correlation.
B Equilibrium ownership structure
From the optimal portfolio weights, x * ij , of each individual the equilibrium ownership structure of the assets follows immediately. In equilibrium, the supply of funds is equal to the demand for funds and the total amount invested in each risky asset can be obtained using the market clearing conditions
i.e.
and the resource constraint
From (11) we observe that the investments in the risky assets decline when the protection of non-controlling shareholders declines, (11) it follows that the investment in risky assets declines with the diversification opportunities;
From the optimal portfolio weights and the amount invested in the risky assets, I * i , with i = 1, 2, we determine the fraction α * ji of the cash flow rights of asset i owned by individual j = 1, 2, 3. An individual j, that invests a fraction x * ji of his wealth W j in asset i spends x * ji W j . Since the total value of individual j ′ s holding of asset i, α * ji I * i must equal the amount individual j spends in asset i, then the relation between the proportion of wealth invested by each individual j in assets i, and the shares owned by individual j of the cash flow rights of asset i, is
Thus we have
and
. (16) Equations (14) , (15) , and (16) allow us to analyze the ownership structure of the assets and yield the most important insights of the paper.
We define concentrated an ownership structure in which the two entrepreneurs do not hold the same fraction of shares. Our first result shows that the optimal ownership structure is concentrated because the relative share of the cash flow rights of the controlling entrepreneur is larger than that of the other entrepreneur; α * ii > α * ji j = i = 1, 2. The saver has a different level of wealth and his shares cannot be directly compared with those of the entrepreneurs. Notice however, that in the case of identical wealth the saver holds a level of shares intermediate between the two entrepreneurs; i.e. when
Second, from (14) , (15) , and (16) it follows that ownership concentration grows with profit diversion:
This result is strictly related to the effect of profit diversion on portfolio weights. As equation (13) shows, ownership concentration arises not only because the controlling shareholder invests a higher fraction of his wealth in his firm (x ii increases), as stressed by Zingales (1994) , but also because the non-controlling shareholders invest less in that firm.
Third, the impact of local market correlation on ownership concentration is shown in the following Proposition that provides our main testable implications. Proof. See the appendix.
This Proposition illustrates the interaction between local market correlation, ownership concentration and investor protection. When local market correlation increases, the controlling shareholder faces a lower loss from foregone diversification opportunities arising from concentrated ownership (thus he invests more in his firm) and the noncontrolling shareholders face less attractive risky securities (thus they invest less in that firm).
Furthermore the impact of diversification opportunities on ownership concentration is amplified by profit diversion. The poorer the investor protection, the lower the cost of sacrificing diversification opportunities to pursue private benefits through concentrated ownership. In the limit, absent profit diversion as in a Tobin-Markowitz world for example (b = 0), diversification opportunities play no role in ownership concentration as can be seen from equations (14) and (15) . Similarly, even in the presence of profit diversion the share of the saver is not affected by local market correlation since he is not able to divert profits which is the channel through which correlation affects ownership. Notice finally that in Admati et al. (1994) and Bolton and vonThadden (1998) ownership concentration has beneficial incentive effects that increase returns although at the cost of poorer diversification and lower liquidity, respectively. On the contrary, in our model, ownership concentration has no positive incentive effect but is just an instrument to obtain a higher overall level of profit diversion.
C A numerical example
The potential magnitude of the impact of local market correlation on ownership concentration can be illustrated by a simple numerical example. The specific value to attach to some of the model's parameters is surely debatable. As our focus is on the comparative static effects of changes induced by the correlation parameter, we adopt simple base levels for the model's structural parameters. Thus we set the expected return from the investment at m = 1.1, and the wealth of the savers at W 3 = 1. We then compute the optimal ownership structure a * ii , a * ji , a * 3i generated by changing the level of correlation, ρ, and the level of profit diversion, b.
[INSERT Table (I) about here] Table (I) shows how changes in ρ and b affect the ownership structure. The example shows that the effect of correlation on ownership structure depends on the level of profit diversion. When there is no profit diversion (b = 0) , correlation has no effect on ownership structure. However, when profit diversion is positive, correlation matters. To show this result we consider a range of values for b and ρ. In particular, the range of b is from 0.006 (the minimum percentage of profit diversion observed per dollar invested in some empirical studies, e.g. Faccio and Lang 2002) to 0.020 (the maximum observed in the same study) and the range of local market correlation, ρ, is from 0.23 to 0.80 (respectively, the minimum and the maximum observed in our sample; see Table (IV) ). An increase in b from the minimum to the maximum yields a change in the share of the controlling shareholder (respectively, other entrepreneur) from 35% to 41% (from 32% to 28%) for the lowest level of correlation. Ownership becomes even more concentrated when correlation increases: from 41% to 67% for the controlling shareholder (from 28% to 2% for the other entrepreneur) for the maximum level of investor protection. Therefore, the joint effect of profit diversion and correlation changes the ownership structure from 35% to 67% for the controlling shareholder and from 32% to 2% for the other entrepreneur. Thus, the effect of correlation on ownership concentration is of a similar order of magnitude to profit diversion.
In the next section we move from the theoretical model to its testing on a group of countries.
III Empirical analysis
In this section we investigate empirically if local market correlation matters in explaining ownership concentration. It should be remembered that the model predicts that ownership is more concentrated in countries with higher local market correlation and that this relationship is amplified by poor investor protection. To test these hypotheses, we regress ownership concentration against local market correlation, several control variables, and other explanatory variables.
A Data Description
Our main measure of local market correlation is a weighted average of industry stock indexes. We estimate correlations between industry stock indexes in 38 countries (see Table IV ) using monthly returns for the three-year sample 1998-2000 from Datastream stock prices. 5 We consider stock indexes rather than individual stocks on the ground that the returns on the industry indexes are better indicators of the primitive states of nature in the economy and thus are taken as proxies for the asset returns of the theoretical model. The 10 industries in the Datastream database are: Resources, Basic Industries, General Industrials, Cyclical Consumption Goods, Non-Cyclical Consumption Goods, Cyclical Services, Non-Cyclical Services, Utilities, Information Technology, Financial. We calculate the pair-wise correlation among the 10 industry returns and determine the average pair-wise industry correlation using as weights the market capitalizations of each industry index. This measure is able to capture the average correlation among the asset returns, the parameter ρ of our theoretical model.
A detailed description of this and the other variables used in the analysis and their sources can be found in Tables (II) and (III)).
[INSERT Table (II) about here] [INSERT Table (III) about here] The data on Ownership concentration are from La Porta et al. (1998) and indicate the percentage of the shares owned by the top three shareholders in the ten largest companies (see Table IV ). We take the shares of the top three shareholders as a proxy for the shares of the controlling entrepreneur, under the assumption that all the largest shareholders have the potential to divert profits.
[INSERT Table (IV) about here] To define our control variables we use the explanatory variables of La Porta et al. (1998) . In particular we use: the logarithm of GNP per capita on the idea that richer countries may have different ownership patterns, the logarithm of total GDP on the idea that larger economies have larger firms which might have lower Ownership concentration, the Gini coefficient for a country's income as a proxy of the level of inequality in the society, and several measures of the legal system such as Legal origin dummies (French, English, German, the omitted dummy being Scandinavian). As additional control variables we consider the four measures of the quality of the legal system that La Porta et al. (1998) show to be statistically significant in their study, namely Antidirectors rights (a measure of shareholders protection), Accounting standards, Mandatory dividend (describes whether there are rules that force firms to pay dividends), Legal reserve required (the percentage of total share capital mandated by Corporate Law to avoid the dissolution of an existing firm). We consider all these four indexes proxies for (the inverse of) profit diversion b. We limit our analysis to these variables given the small dataset. The univariate statistics show that Local market correlation and Ownership concentration are different across countries. The sign of the correlation coefficients for our stock returns correlation and ownership concentration are largely as expected from our theoretical model. Moreover, Antidirectors rights and local market correlation are statistically unrelated; indeed, despite the negative correlation, the coefficient is not different from zero. 6 This result is consistent with the relation found by Morck et al. (2000) .
We stress that it is not an objective of this paper to explain why stock correlation differs across countries. 7 Rather, the key point of our research is that diversification opportunities matter in explaining ownership concentration and that poor investor protection alone is not able to capture all the variability of ownership concentration among countries. In particular, as our model and numerical example show, there are two sets of explanatory variables that have to be considered in analyzing ownership concentration: one is investor protection, which we measure with Antidirectors rights, and the other is diversification opportunities. As shown above, notice that Antidirectors rights and diversification opportunities, measured by Local market correlation, are unrelated.
Furthermore, Figure (1) shows that countries with different levels of Antidirectors rights might have the same diversification opportunities and countries with the different diversification opportunities may have the same level of Antidirectors rights. In particular, we observe almost all the levels of Local market correlation for each value of Antidirectors rights. This means that not only local market correlation differs among countries but that it differs among countries with the same level of minority shareholders protection. The implication is that ownership concentration could be different for countries with identical levels of Antidirectors rights. For instance, in our dataset there are countries (see for example Italy, Mexico,Venezuela) with the same level of Antidirectors rights as Germany and lower diversification opportunities but a higher ownership concentration. On the other side Singapore has a high level of Antidirectors rights but few diversification opportunities and again a high ownership concentration.
[INSERT Figure (1 To document the extent to which diversification opportunities affect ownership concentration, we extend the empirical specification used by La Porta et al. (1998) by including the Local market correlation variable. The results are reported in the third column of Table (VII) . An increase in Local market correlation, all else being equal, is associated with an increase in ownership concentration. In particular, Local market correlation matters in that its coefficient is significant at the 1% level, and has the expected positive sign. The impact of local market correlation on Ownership concentration is sizeable. The estimated coefficient suggests that an increase of one standard deviation of Local market correlation (approximately +13% of Local market correlation) is associated with an increase of slightly less than half standard deviation of Ownership concentration (approximately +6% of ownership concentration).
Furthermore, the inclusion of Local market correlation in the regression increases the explanatory power by 15% (the adjusted R 2 increases from 45.2% to 60.8%). This effect is larger than that of the inclusion of the four measures of the quality of the legal system described above. In fact, comparing the explanatory power of the regression in the first column -which excludes the four measures of the quality of the legal systemwith that of the regression in the second column -which includes them -we see that the explanatory power increases by 10% (from 35.1% to 45.2%).
A potential critique of the interpretation that fewer diversification opportunities make ownership more concentrated is that both are affected by common factors. One such candidate is the protection that the legal system affords to investors. However, adding local market correlation to the explanatory variables of column 2 (that includes measures of investor protection) does not affect the significance of the coefficients of these variables. In particular, adding Local market correlation does not turn the coefficient of Antidirectors rights insignificant, the only significant measure of investor protection in the regression in column 2.
We then investigate an additional prediction of the model, namely that the intensity of the relationship between Local market correlation and Ownership concentration varies with some exogenous variables. In particular we test whether poor investor protection amplifies the impact of Local market correlation on Ownership concentration.
[INSERT Table (VIII) about here] In Table (VIII) we consider a regression where a measure of investor protection is interacted with local market correlation. For this purpose we have constructed a new variable, Directors rights, the negative of Antidirectors rights, that takes value 0 when investor protection is maximum and 5 when investor protection is minimum. We select Antidirectors rights because it is the only significant measure of investor protection in the regression in column 1. The results show that the impact of Local market correlation on Ownership concentration is amplified by poor investor protection. This is consistent with the model explanation, namely that the poorer the investor protection, the lower the cost of sacrificing diversification opportunities to extract profits.
A caveat is necessary to interpret our results. We have assumed that the model represents a closed economy but in reality financial markets are open and investors could potentially invest in financial markets around the world. Although the possibility of investing abroad is real, there is ample empirical evidence that the home bias is relevant not only for retail investors but also for mutual fund managers and that the price of risk differs internationally (see for example Levine and Zervos 1998). As long as this is at least in part true there are diversification opportunities that are only domestic and therefore they matter for ownership concentration. The investigation of the impact of international capital mobility on diversification opportunities and ownership concentration needs further theoretical and empirical investigation which is beyond the scope of this paper.
C Robustness analysis C.1 A parsimonious model specification and alternative measures of diversification opportunities
The first analysis of robustness of our result is a more parsimonious specification of the model given the limited dataset. From the theoretical standpoint the main variables to include are: the size of the country and the governance indicators.
[INSERT Table (IX) about here]
The regressions presented in Table ( IX) show that even under a more parsimonious specification Local market correlation continues to be significant and to dramatically improve the explanatory power of the regressions.
As a further robustness check of our correlation variable, we use alternative measures of local market correlation. The detailed description of these variables is in Table  ( It should be remembered that our main measure of local market correlation is a weighted average of pair-wise correlations of 10 industry indexes of returns where the weights are the indexes of stock market capitalization. To cope with the potential problems arising with this weighing we consider an alternative measure of local market correlation based on the average correlation among industry indexes (Equally weighted pair-wise correlation).
A second potential problem for the correlation measure is that we do not find the same number of industries in all countries. Therefore, the second measure we consider is the equally weighted correlation measure based on the same number of industries for each country. Since for some countries there are only four industry indexes, we used the four largest common industries in each country as a measure of local market correlation (Correlation of 4 common industries). The third measure we consider as a proxy for diversification opportunities is the logarithm of the number of listed stocks. The idea is that for diversification opportunities to be available to portfolio investors, risks must be traded in organized exchanges. Hence, the number of stocks listed in a market offers an indication of the diversification opportunities available in the economy. Using these three measures of diversification opportunities we obtain results similar to those presented above (see Table (XIII) ). In particular, ownership is less concentrated in countries with better diversification opportunities. 
C.2 Omitted variables
It may be argued that the positive relationship between Local market correlation and ownership concentration is due to the presence of some common observable and unobservable factors not controlled for in the above regressions that affect both variables.
Although this is a classical critique that could be applied to many cross-country analysis, to address this issue we need to identify the factors that could affect both variables. The first potential common factor is the variable Disclosure constructed by La Porta et al. (2005) . Disclosure is an index that considers six criteria: prohibition to sell securities to investors without a prospectus; disclosure requirements regarding the compensation of directors and key officers; disclosure requirements about ownership structure; disclosure requirements about insiders' ownership; disclosure requirements regarding outside contracts by the issuers of new shares, and disclosure regarding transactions between the issuers and related parties like its directors.
We regress Local market correlation against all previous control variables and the Disclosure variable.
[INSERT Table ( Table ( XIV) shows that its effect is not statistically significant. To complete the analysis we perform two additional regressions. The first, shown in the third column, considers the two explanatory variable Disclosure and Local market correlation. If Disclosure is the common factor that explains both Ownership concentration and Local market correlation we should observe a decline of the explanatory power of Local market correlation. However, the coefficient of Local market correlation remains highly statistically significant. The last analysis that we perform to disentangle the role of Disclosure is the creation of a variable for Local market correlation which is by construction independent from Disclosure. We create this variable by orthogonalizing our measure of Local market correlation with respect to all the control variables, the poor investor protection variable and the Disclosure variable by considering the residuals of the regression presented in the first column. By construction the residual variable is not affected by the Disclosure variable. If minority shareholders protection and Disclosure are common factors that capture all the effects of Local market correlation on ownership structure we should expect the residual variable to have no power to explain Ownership concentration. We perform the same regression as before considering the Local market correlation variable orthogonalized with respect to the previously mentioned variables. The results presented in the fourth column of Table ( XIV) show that the residual variable is highly statistically significant (at the 1% level as in the regression without the Disclosure variable shown above). Therefore the results suggest that there are other relevant aspects of Local market correlation that affect Ownership concentration that are not captured by rule of law or disclosure.
We repeated the analysis with a more parsimonious model (in line with La Porta et al. 2005) and the results are shown in the Table (XV).
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[Insert Table (XV) about here] 10 We have also repeated the analysis with the Morck R 2 variable with qualitatively similar results.
We used the same explanatory variables as La Porta et al. (2005) . The first column of Table ( XV) shows that the Disclosure variable is statistically significant at the 10% level. However, as shown in column two, it does not affect Local market correlation. In columns three and four we include in the regression of ownership concentration our measure of Local market correlation and the results are that both Local market correlation and the orthogonalized variable are highly statistically significant.
We consider a second potential factor that could affect both Ownership concentration and Local market correlation. This is the Opacity measure used by Jin and Myers (2004) and published by PriceWaterhouseCoopers (2001). In Jin and Myers (2004) the reason why lack of transparency (Opacity) about cash flow matters for stock price synchronicity is that it allows insiders to capture a higher fraction of the positive earning surprises which outsiders are not exposed to. This lowers the amount of firm-specific risk that outsiders absorb and thus leads to a higher price synchronicity. Thus poor investor protection alone does not affect stock price synchronicity if firms are completely transparent. In the first column of Table (XVI) we show the results of the simple regression of Local market correlation against opacity. The analysis shows that the Opacity variable is negatively related with our measure of Local market correlation. In the second column we perform the same analysis with some control variables and it emerges again that the role of Opacity in explaining Local market correlation is very limited. In the third column we investigate whether Opacity could be considered a relevant factor for Ownership concentration but the results do not suggest this. We then use both the Opacity variable and the Local market correlation as explanatory variables and we see that Local market correlation is still highly statistically significant and its relevance for Ownership concentration is not affected by the Opacity variable.
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We then put Opacity and Disclosure together and the results are shown in Table  (XVII). [Insert Table (XVII) about here] The main result is again that Local market correlation is still relevant in explaining Ownership concentration even after controlling for a series of potential common factors like Opacity and Disclosure.
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Despite the remaining difficulty in accounting for unobservable factors that could affect both Ownership concentration and Local market correlation, we believe that our 11 Jin and Myers (2004) used a logistic transformation of their R 2 variable. We have also performed our analysis considering as dependent variable the logistic transformation of local market correlation or Morck-R 2 and the results are qualitatively similar. 12 We performed the same analysis shown above using the Morck R 2 variable, instead of Local market correlation, and the results are qualitatively similar. theoretical and empirical results represent a promising step towards the construction of a more complete model of the relation between Ownership concentration and diversification opportunities.
C.3 Endogeneity
An additional potential critique is the possible presence of a reverse causality: namely, Ownership concentration might affect Local market correlation which therefore might be endogenous. To cope with this problem we need to identify an instrument that affects Local market correlation but it does not affect Ownership concentration. Our theoretical model suggests that this instrument could be the variance of the stock index returns. Notice that variance affects correlation by construction but, as shown in equations (14) , (15) , and (16) , it does not influence the ownership structure.
In order to investigate the potential evidence against the exogeneity of Local market correlation we perform a Hausman (1978) Overall, our formal statistical tests fail to reject the null hypothesis of a zero correlation between Ownership concentration and the unobserved determinants of Local market correlation. Therefore, the Hausman test fails to reject the hypothesis that the results obtained with OLS estimation shown in Tables (VII) and (XII) yield unbiased and consistent results. The result of the test supports the conjecture that our measure of Local market correlation is exogenous in Ownership concentration regressions. Nevertheless, this evidence is tentative because we use only one instrumental variable and the dataset is limited. We argue that future progress will require a more structural approach to the model.
20

IV Extensions and Conclusions
This paper has developed a framework to analyze the interactions between diversification opportunities and Ownership concentration in an environment with control benefits arising from limited legal investor protection.
We have considered a mean-variance economy where the expected returns for controlling and non-controlling shareholders are different because the first can divert part of the profits. This offers a convenient simplified framework to study the general theme of the tension between the need to diversify the portfolio of the controlling shareholder and the small amount of external finance that can be raised when the possibility to expropriate outsiders is ample.
We have obtained a number of results. First, we show that, when local market correlation increases, each controlling shareholder invests a larger share of his wealth in the asset he controls and a lower share in the assets he does not control.
Moreover, as a result of the previous finding, ownership becomes more concentrated when diversification opportunities decline. This is because an increase in correlation affects both the loss from foregone diversification opportunities from concentrated portfolios and the overall level of control benefits that non-controlling investors are willing to tolerate to achieve the excess returns on the risky investments.
Our objective in attempting to integrate the analysis of firms' governance and ownership structure into a general equilibrium stock market economy with different levels of Local market correlation has been to show that correlation is an important variable to explain ownership structure. This theoretical result is confirmed by the empirical analysis. We extend the La Porta et al. (1998) study and show that Local market correlation has a relevant role in explaining Ownership concentration across countries. In particular, ownership is more concentrated in countries where Local market correlation is higher and this effect is amplified by poor investor protection.
Our work can be extended in several directions, theoretical, institutional and empirical. At the theoretical level an economy where entrepreneurs compete in the level of profit diversion to attract outside funds can be investigated. We can also generalize our analysis to an economy with asymmetric parameters of asset returns, risk aversion and market correlation. The more general issue of harmonization vs. competition in the corporate governance law across countries can be tackled using our framework. At the empirical level our analysis can also be conducted for a cross section of firms within the same country. However, a deeper understanding of the problems at hand requires better measures of profit diversion and control benefits.
Appendix
Proof of Proposition 1
First we want to prove that there is a sufficiently high level of ρ < 1 such that when b > 0 and the diversification opportunities decline each entrepreneur invests more in his company. Observe from (7) that 
Proof of Proposition 2
From (14) the derivative of α ii w.r.t. ρ is
From (15) the derivative of α * ji w.r.t. ρ is:
Similarly for (16) . Taking the derivative of (18) w.r.t. b we obtain
Taking the derivative of (19) w.r.t. b we obtain
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The model with n + 1 assets and n + 1 individuals
.., x jn ) be the row vector of the proportion of the wealth of individual j, j = 1, ..., n + 1, invested in assets 1, ..., n. Using the accounting identity linking the individual portfolio shares and the total investment in the risky assets
the portfolio problem becomes:
for each entrepreneur max
and for the saver max
where
) denotes the row vector of the expected rates of return on the risky assets, e j represents the j − th column vector of the canonical base in ℜ n , 13 and Ω is the n × n matrix of the correlation coefficients between the returns on the risky assets.
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The terms in the square bracket of (21) and (22) represent the risk-adjusted rate of portfolio return per unit of wealth, the last term of (21) represents the profit diverted by entrepreneur j as a result of the investment decisions of all the individuals. If the conditions for the invertibility of the matrix Ω are satisfied, i.e. if
then
with A ≡ (1 − ρ) (1 + (n − 1) ρ) . 13 That is the transpose of e j , is e ′ j = (0, ..., 1, ..., 0) .
The first order conditions of the optimization of (21) and (22) 
The vector of the optimal shares of risky assets in the portfolios of the n + 1 individuals are for the entrepreneurs
for the saver
Solving for x * j and x * n+1 we obtain the optimal portfolio shares:
i, j = 1, ..., n with i = j
Using equations (20), (28), (29) and (30) we obtain the level of investment in the risky assets:
Using the accounting identities
we obtain the ownership structure.
For example entrepreneur i owns α * ii of the asset he controls with
From (34) taking derivatives, and recalling that m − 1 − b > 0, by assumption we obtain
Taking the derivative of (35) w.r.t. b we obtain
Hausman test
Let's estimate the equation
where ρ i is the fitted value of ρ i , local market correlation, X i is the vector of common explanatory variables of ρ i , and ownership structure, α ii . σ 2 i is the instrumental variable, i.e. the returns variance. To perform the Hausman test we calculate the residual
and decompose the local market correlation ρ i into two components
The first element on the RHS of (38) is uncorrelated with the error terms of the equation (36) by construction. The second component is uncorrelated with the error term only if ρ i is exogenous. If ρ i is exogenous, then changes in ρ i or u i should have exactly the same impact on α ii in the ownership structure equation, i.e.
If ρ i is endogenous then the coefficient on u i will be different, reflecting the distorting impact of the correlation between the residual u i and the errors in equation (39); i.e.:
where β 1 = β 2 . Rather than testing for the difference between β 1 and β 2 it is common to use a t-test after replacing ρ i with ρ i − u i in (40) ; thus we have:
The results of our analysis are shown in Table (XVIII) . The Hausman test fails to reject the null hypothesis that the coefficient (β 2 − β 1 ) is equal to zero. (14) , (15) 
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